
Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 


@ Publication number : 0 570 236 A1 
EUROPEAN PATENT APPLICATION 


<g) Application number : 93303735.0 
(2) Date of filing : 14.05-93 


@ int. ci. 5 : A47G 27/02, B32B 27/12, 
B32B 27/20, D06N 7/00 


<3q) Priority: 14.05.92 JP 165223/92 
15.05.92 JP 165279/92 

28.09.92 JP 25B313/92 

(43) Date of publication of application : 

18.11.93 Bulletin 93/46 

(g) Designated Contracting States : 
BE DE 

<fi) Applicant : NIPPON PETROCHEMICALS 
COMPANY, LIMITED 
3-1, Uchlsatwaicho 1-chome Chiyoda-ku 
Tokyo (JP) 

(71) Applicant: SUMINOE ORIMONO KABUSHIK1 
KAISHA 

11-20, Minamlsenba 3-chomo, Chuo-ku 
Osaka-shl, Osaka 542 (JP) 


@ Inventor : Kajikawa, Teruo 
4-19-18, Oyabe 

Yokosuka-shI, Kanagawa 238 (JP) 
Inventor : Ganno, Yasuhiko 
18-4, Hamada-cho 
Eblna-ahl, Kanagawa 243-04 (JP) 
Inventor : Takeda, Junlchl 
3-1-7-302, Kataokadai, Kanmaki-cho 
Kitakatsuragi-gun, Nara 639-02 (JP) 
Inventor : Yoneiawa, Syuichi 
452-1, No. Hashimoto-shi 
Wakayama 648 (JP) 

(m) Representative : Cropp, John Anthony David 
MATHYS & SQUIRE 10 Fleet Street 
London, EC4Y 1AY (GB) 


(g) Carpet tile and method for producing same. 

(57) The present invention provides a carpet tile 
comprising a sealer layer of a novel hot-melt 
type composition low in fumabilfty (fuming 
property) and superior in a sealing effect and 
backing layers of a composition low in fumabl- 
lity. The carpet tile has a structure in which a 
backing layer (A) of a composition comprising 
an amorphous polyolefin and a filer containing 
magnesium hydroxide ; a galss or polyester 
non-woven fabric; a backing layer (B) of a 
composition comprising an amorphous 
polyolefin and a filler containing magnesium 
hydroxide ; a glass or polyester crossed fabric ; 
and a carpet cloth having a sealer layer (C) of a 
composition comprising, an amorphous 
polyolefin and a filler, are laminated to one 
another successively In this order. 
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Background of the Invention 

The present invention relates to a carpet tiles comprising a sealer (or precoat) layer of a novel hot-melt 
type composition low in fumability (fuming property) and superior in a sealing (or precoating) effect and backing 
layers of a composition low in fumability. This carpet tile has a backward warp (warpage) to permit the carpet 
to come into close contact with the floor surface easily without leaving any gap and is thus superior in shape 
stability. 

Generally, carpet tiles are square in shape, 500 mm in one side, and are apt to undergo dimensional 
changes under the influence of a manufacturing method, variations in temperature, deformations by cleaning 
and deformations with the lapse of time. For example, a decrease of 1 mm in size results in gaps becoming 
conspicuous and marked impairment of beauty. Further, since a carpet tile is constituted by a laminate of dif- 
ferent materials, there sometimes occurs a vertical warp. For example, if the corner and peripheral portions 
of a carpet tile warp up, there is a danger of a walker stumbling over those portions when walking on the carpet 
To avoid this, various measures have heretofore been proposed. For example, there have been proposed dis- 
persing short glass fibers In a backing layer (Japanese Patent Laid Open No.39226/1974), non-woven fab- 
ric/polyvinyl chloride base layer/adhesive/sealed carpet (Japanese Patent Laid Open No.138416/1983), the 
use of a net-like intermediate fabric having a small linear expansion coefficient (The United States Patent 
No.4872930). 

Such proposed methods are suitable for certain backing materials and backing methods, but have not al- 
ways been applicable to all materials and methods. This is because backing materials are different in chemical 
structure, the state of crystal, molecular weight, formulation, etc., so it is inevitably required to change the back- 
ing temperature and change the kind and weight of a reinforcing fabirc as well as how to insert it Combination 
of processing conditions exerts an Influence upon the shape stability and the state of warp of the resulting 
carpet tile. 

Recently, amorphous polyolefins have been attracting attention of many concerns for the following reason. 
During combustion, the amount of fume generated from an amorphous polyolefin is relatively small and the 
amount of harmful gases contained therein is also small. Because of these characteristics, when a bad influ- 
ence upon the sufferer in the event of a f ire and environmental pollution at the time of incineration of used 
goods are taken into consideration, the use of an amorphous polyolefin is advantageous. In the case of ob- 
taining a carpet tie superior in shape stability, using as a sealter and a backing material a composition which 
contains such amorphous polyolefin as a main component, there have heretofore been obtained only a carpet 
tile of a large deformation due to a high processing temperature which is ascribable to a high softening point 
of the amorphous polyolefin. Thus, according to the methods proposed heretofore, it has been difficult to obtain 
a carpet tile having a high shape stability. 

A carpet sealer is used for preventing the napping or fuzzing of a carpet base or for imparting a high strength 
against thread extraction to the carpet. As the sealer there usually is employed an aqueous dispersion type 
or a hot-melt type. More particularly, any of various polymeric latex or emulsion compositions, typical of which 
is a composition comprising a carboxy-modified styrene-butadiene copolymer latex, is applied and impregnat- 
ed into a carpet base for houses at large. In the case of using such latex or emulsion, however, a large-sized 
apparatus is required because the coating is followed by heat-drying or vulcanization; besides, there is a fear 
of deterioration of the carpet base due to a high heating temperature and a long heating time, and the working 
efficiency is also deteriorated. Further, it is necessary to provide a disposal equipment for waste liquid which 
is generated inevitably, but this is uneconomical. There have also been proposed carpet bases for automobDes 
containing as a base material a polymeric material serving as both a sealer and a backing material, such as, 
for example, hot-melt type ethylene-vinyi acetate copolymer, ethyiene-ethyl acrylate copolymer, or olefin elas- 
tomer. For example, there have been proposed a composition comprising ethylene-vinyl acetate copoly- 
mer/process oil/filler (The United States Patent No.4263196), a composition comprising a copolymer of ethy- 
lene and vinyl acetate or ethyl acrylate/barium sulfate/ plasticizer (EP-A-19926), and a composition comprising 
olefin elastomer/filler (The United States Patent No.4508771). However, such conventional hot-melt type seal- 
ers and backing materials are inferior in the penetrating power into the carpet base and their napping preventing 
effect and effect of improving the strength against thread extraction in a carpet tile cannot be said to be sat- 
isfactory. 

In conventional carpet tiles there are compositions which each individually fulfill both the function of a seal- 
er and that of a backing material to a satisfactory extent A polyvinyl chloride composition is one of such com- 
positions. Since polyvinyl chloride resin has an amorphous, soft rubber-like elasticity and is superior in proc- 
essability, it is often used in the production of a carpet tile. However, in the event of combustion of a polyvinyl 
chloride composition, the amount of fume is large and there are generated a large amount of harmful gases 
such as hydrogen chloride gas and carbon monoxide gas, so the danger in a fire is high. Further, at the time 
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of incineration of a waste carpet, a chlorine compound strong in toxicity is produced, which causes environ- 
mental pollution and is apt to damage the incinerator. 

It is the object of the present invention to provide a carpet tile which scarcely undergoes any dimensional 

s change, does not permit a gap to be formed between adjacent carpet tile when laid on a floor surface, having 
a slight backward warp to make it easy for the carpet tile to come Into close contact with the floor surface and 
superior in shape stabiity, as well as a method for producing the same, further provide a sealer capable of 
attaining the anti-napping property and high strength against thread extraction which are required in the field 
of carpet tiles, without using any of conventional sealers of various polymeric material latex or emulsion com- 

10 positions, as well as a sealing method for a carpet base, and still further provide a carpet tile having a sealer 
layer and backing layers formed of compositions which, during combustion, produce only a very small amount 
of fume, do not evolve poisonous gases such as hydrogen chloride, and from which is generated little carbon 
monoxide gas, as well as a method for producing the same. 

15 Summary of the Invention 

The present invention, In a first aspect thereof, resides in a carpet tile having a structure in which a backing 
layer (A) of a composition comprising an amorphous polyolef in and a filler containing magnesium hydroxide; 
a glass or polyester non-woven fabric; a backing layer (B) of a composition comprising an amorphous polyolef in 

20 and a filler containing magnesium hydroxide; a glass or polyester crossed fabric; and a carpet cloth (a carpet 
base) having a sealer layer (C) of a composition comprising an amorphous polyolef in and a filer preferably 
containing magnesium hydroxide, are laminated to one another successively in this order. 

The present invention, in a second aspect thereof, resides in a method for producing a carpet tile, which 
method comprises laminating onto an easily releasable substrate a backing layer (A) of a composition com- 

25 prising an amorphous polyolef in and a filler containing magnesium hydroxide; a glass or polyester non-woven 
fabric; a backing layer (B) of a composition comprising an amorphous polyolef in and a filler containing mag- 
nesium hydroxide; a glass or polyester crossed fabric; and a carpet cloth (a carpet base) having a pre-applied 
and -impregnated sealer layer (C) of a composition comprising an amorphous polyolefin and a filler preferably 
containing magnesium hydroxide, successively in this order to form an integral laminate, then cooling the lam- 

30 inate to solidify the resin component which has been in a melted or softened state, and thereafter peeling the 
laminate from the easily releasable substrate. 

The present invention, in a third aspect thereof, resides in a method for producing a carpet tile, which meth- 
od comprises laminating onto a carpet cloth (a carpet base) a sealer layer (C) of a composition comprising an 
amorphous polyolefin and a filler preferably containing magnesium hydroxide; a glass or polyester crossed fab- 

35 ric; a backing layer (B) of a composition comprising an amorphous polyolefin and a filler containing magnesium 
hydroxide; a glass or polyester non-woven fabric; and a backing layer (A) of a composition comprising an amor- 
phous polyolefin and a filler containing magnesium hydroxide, successively in this order to form an integral 
laminate, and then cooling the laminate to solidify the resin component which has been in a melted or softened 
state. 

40 

Brief Description of the Drawing 

Fig. 1 is a schematic process diagram showing an example of the method of the present invention. 

1 : carpet cloth (carpet base) 
45 3 : endless belt (substrate) 

10a, 10b : knife coaters 

11a, 11b : backing compositions 

12a, 12b : doctor knives 

13a, 13b : pressure rolls for lamination 
so 14 : cooling plate 

15 : heating plate 

16 : glass or polyester non-woven fabric 

17 : glass or polyester crossed fabric 

55 Detailed Description of the Invention 

The composition which constitutes the backing layer (A) and the composition which constitutes the backing 
layer (B), each comprising an amorphous polyolefin and a filler containing magnesium hydroxide, have each 
the following components. Both compositions may be the same or different as long as they have the following 
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composition. Using the same composition is usually advantageous in the production of a carpet tile according 
to the present invention. 

Preferably, the compositions each comprise 13-B8% (hereinafter, % means weight % unless otherwise 
defined) of an amorphous polyolefin, 1-10% of a crystalline polyolefin, 1-30% of a tackif ier resin, 0-30% pre- 
ferably 1-30% of a wax and 1 0-85% of a f illerwhich contains magnesium hydroxide as an essentialcomponent 

As examples of the amorphous polyolefin used in the present invention there are mentioned those ob- 
tained by the homopolymerization of olefins such as propylene and butene, as well as the copolymerization 
t hereof with ethylene. More concrete examples are amorphous polypropylene, amorphous propylene- ethylene 
copolymer, amorphous propylene-butene copolymerand amorphous polybutene. These polyolefins can be pre- 
pared by polymerizing olefins in the presence of hydrogen, using as a polymerization catalyst a titanium catalyst 
supported on magnesium chloride and an alkylaluminum compound, e.g. triethylaluminum. 

An amorphous polyolefin having a melt viscosity of 1,000 to 30,000 cP at 190°C is suitable for the object 
of the present invention, and an amorphous polyolefin having, in addition to such a melt viscosity, a number 
average molecular weight of 2.000 to 20,000, a softening point of 1 00 ° to 1 65°C (according to a ring and ball 
method), a penetration of 10 to 45 dmm and a low-temperature flexing resistance (10 mm*) of -10° to -35°C , 
is preferred. 

For example, in the case of an amorphous polyolefin which is obtained as a by-product in a conventional 
crystalline polypropylene manufacturing process, since it is a by-product, it is impossible to optionally choose 
desired melt viscosity, softening point, penetration and low-temperature flexing resistance, and thus it is dif- 
ficult to obtain an amorphous polyolefin of a stable quality having physical properties suitable for the object 
of the invention. Therefore, such by-product is not suitable for use in the present invention, and an amorphous 
polyolefin produced so as to suit the object of the invention is suitable. 

Examples of crystalline polyolefins employable in the present invention are high, medium and low density 
polyethylenes, polypropyienes, polybutenes, propylene-ethylene random or block copolymers, ethylene-bu- 
tene copolymers and propylene-butene random copolymers. The crystalline polyolefin used in the invention 
should preferably exhibit a crystallinity of at least 50% as determined by an X-ray method. Asuitable MFR range 
is 1 to 800. Usually, the crystalline polyolefin is used in an amount of 1% to 10% in order to impart hardness 
and heat resistance to the composition in question. If the amount thereof is smaller than 1%, its use may not 
be effective, and an amount thereof exceeding 10% may result in the composition becoming fragile. Thus, both 
such values outside the range specified above are not desirable. Crystalline propylene polymers are preferred. 

Examples of waxes employable in the present invention include paraffin wax, macrocrystalline wax, low 
molecular weight polyethylene wax, and other animal and vegetable waxes. For lowering the melt viscosity, 
wax is used usually in an amount of 0% to 30% preferably 1% to 30% relative to the entire composition. If the 
amount of the wax used is smaller than 1%, there may not be obtained a melt viscosity lowering effect, and 
an amount thereof exceeding 30% may result in the composition becoming fragile and inferior in heat resis- 
tance. 

The filler is used mainly for attaining an economic effect of reducing the cost Examples are calcium car- 
bonate, clay talc, diatomaceous earth, calcium sulfate, barium sulfate, zinc white, magnesium hydroxide, alu- 
minum hydroxide and fly ash. Magnesium hydroxide is used as an essential component in the present inven- 
tion. If magnesium hydroxide is used as a mixture with a faier other than magnesium hydroxide, e.g. calcium 
carbonate, at a weight ratio of 1:99 to 99:1. preferably 1:9 to 9:1 , there will be obtained an effect of suppressing 
the amount of fume generated at the time of combustion. Usually, the filler is used in a proportion of 10% to 
85%. If the proportion of the filler is less than 10%, its use may not be effective, and a proportion thereof ex- 
ceeding 85% may result in the viscosity becoming too high and hence will make it difficult to apply and im- 
pregnate the composition into the carpet doth. 

The tackifier resin is used for imparting tackiness to the carpet cloth and there may be used a known one 
such as a petroleum resin or a natural resin. Resins compatible with polyolefins, such as aliphatic, alicyclic 
and hydrogenated aromatic petroleum resins, are suitable. Examples are rosin, rosin hydride, terpen e resins, 
hydrogenated aromatic petroleum resins, cyclopentadiene resin and C5 fraction polymer resins. The amount 
of the tackifier resin used is usually in the range of 1 % to 30%. If the amount thereof is less than 1 %, there 
may not be obtained a tackiness imparting effect, and an amount thereof exceeding 30% may result in dete- 
riorated heat resistance and the composition becoming fragile. 

Within the range not impairing the effect of the present invention there may be used a known lubricant 
such as, for example, a higher fatty acid, a higher fatty acid salt, a higher fatty acid ester, a higher alcohol, an 
oil or fat, or a phthalic acid ester. Further, there may be used a pigment for improving the appearance of the 
coated surface, and an electrically conductive filler such as carbon fibers, metallic fibers or carbon black for 
imparting electric conductivity to the composition. 

The sealer layer <C) of a composition comprising an amorphous polyolefin and a fBler is preferably of a 
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composition comprising 1 3-88% of an amorphous polyolef in, 1-1 0% of a crystalline polyolef in, 1-30% of a tacki- 
fier resin and 10-85% of a faier which more preferably contains magnesium hydroxide. 

The amorphous polyolef in used as a constituent of the sealer layer (C) is basically the same as that defined 

5 previously in connection with the composition which constitutes the backing layer (A) or (B). But one which 
exhibits the following properties is suitable: melt viscosity (at 190 °C ) 300 to 6,000 cP, number average mo- 
lecular weight (GPC method) 1,000 to 10,000, softening point (R&B method) 100 to 170°C , penetration 8 to 
40 dmm, low-temperature flexing resistance (1 0 mm$ ) -5° to -30°C . 

The crystalline polyolef in. tackrfier resin and filler which preferably contains magnesium hydroxide, as in- 
to gradients of the composition constituting the sealer layer (C) t are also the same as those defined previously 
in connection with the composition constituting the backing layer (A) or (B). 

Also as to the purposes and proportions the amorphous polyolef in, crystalline polyoJefin, tackifier resin 
and filler which preferably contains magnesium hydroxide, they are the same as those defined previous iy in 
connection with the composition constituting the backing layer (A) or (B). 

is Within the range not impairing the effect of the sealer used in the present invention, a known lubricant 

may be incorporated in the composition constituting the sealer layer (C), in addition to the ingredients referred 
to above. Examples are waxes, higher fatty acids, higher fatty acid salts, higher fatty acid esters, higher alco- 
hols, ois and fats, phthalic acid esters. Further, there may be used a pigment for improving the appearance 
of the coated surface and an electrically conductive filler such as carbon fibers or metallic fibers for imparting 

20 electric conductivity to the composition. 

The sealer used in the present invention is a hot-melt type, and in the application and impregnation thereof 
into the carpet cloth, the sealer composition of the above formulation preferably has a melt viscosity in the 
range of 1 00 to 30,000 cP at 190 °C . Since the sealer composition used in the invention is thus low in viscosity, 
it is easy to apply and impregnate it to the carpet cloth. 

25 The following description is now provided about the method of applying and impregnating the sealer com- 

position to the carpet cloth. This method is not specially limited, but in view of the low viscosity of the sealer 
composition it Is usually suitable to adopt a roll coating method which is a known coating method. 

According to the roll coating method, the sealer composition used in the invention is heat-melted to a tem- 
perature of, say, 120 C C to 220°C , then a coating roll heated to about the same temperature is brought into 

30 contact under rotation with the thus melted sealer composition, allowing a thin fim of the sealer composition 
to be formed on the coating roll, and then this thin film is transferred onto a carpet cloth which is moving sep- 
arately, whereby the sealer composition can be applied and impregnated easily to the carpet cloth. 

In the case of a carpet tile, the amount of the sealer composition to be applied is generally in the range 
of 1 00 to 2,000 g/m 2 , preferably 400 to 1,600 g/m 2 

35 The glass or polyester non-woven fabric used In the present invention is a non-woven fabric in which glass 

fibers or polyester fibers are arranged substantially in a disorderly and non-directional manner without definite 
longitudinal and transverse arrangement The fibers can also be fixed by the entanglement of adjacent fibers, 
so it is not always necessary for the fibers to be bonded with each other. In point of such substantially disorderly 
arrangement of fibers, the glass or polyester non-woven fabric is dearly distinguished from the crossed fabric 

40 used in the invention which will be described later. The non-woven fabric in question may be a mixture of glass 
fibers and polyester fibers. 

The glass or polyester non-woven fabric is inserted between both backing layers to improve the shape 
stability of the carpeL More particularly, since the contact area of the non-woven fabric with the backing layers 
is large, it is possible to stabilize the shape of the carpet effectively. In view of this point, the weight is in the 

45 range of 1 5 to 60 g/m 2 in the case of a glass non-woven fabric and it is in the range of 20 to 100 g/m 2 in the 
case of a polyester non-woven fabric. In each case, if the weight Is smaller than the specified range, there will 
not be attained a satisfactory dimensional stability, and a higher weight exceeding the specified range Is not 
desirable because delamination between the backing layers and the non-woven fabric will occur easily. 

It is desirable to dispose the glass or polyester non-woven fabric in such a manner that the thickness ratio 

50 thereof to the backing layers (A) and (B) is in the range from 9:1 to 1 :9 preferably 4:1 to 1 :2. By so doing, the 
dimensional stability is enhanced. 

The glass or polyester crossed fabric used in the invention is obtained by arranging bundles of glass or 
polyester fibers longitudinally and transversely and then fixing them with an adhesive or by weaving. In point 
of having a definite longitudinal and transverse arrangement, the glass or polyester crossed fabric is clearly 

55 distinguished from the foregoing glass or polyester non-woven fabric. The crossed fabric in question may be 
a mixture of glass fibers and polyester fibers. 

By using the glass or polyester crossed fabric it is made possible to correct an imbalance which may occur 
in the product carpet due to a difference between the strength in the longitudinal direction and that in the trans- 
verse direction. This effect cannot be attained by the foregoing glass or polyester non-woven fabric in which 
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glass or polyester fibers are arranged in a disorderly fashion. 

In view of this point, the weight is preferably in the range of 30 to 150 g/m* in the case of a glass crossed 
fabric and it is preferably in the range of 10 to 120 g/m* in the case of a polyester crossed fabric. In each case, 
if the weight is smaller than the above-specified range, there may not be attained a correction of dimentional 
imbalance such as warping, and a higher weight exceeding the above-specified range is not desirable because 
delamination between the backing layer and the crossed fabric or the carpet base may occur easily. 

In the present invention, the backing composition (s) and the sealer composition are laminated in a melted 
state to the aforementioned non-woven fabric and crossed fabric. Since the non-woven fabric and the crossed 
fabric each comprise fibers, fine concaves and convexes are present on their surfaces. Once the backing com- 
positions) and the sealer composition are melt-laminated to the non-woven fabric and the crossed fabric, they 
are bonded to the non-woven fabric and the crossed fabric through such concaves and convexes and also 
through engagement such as entanglement with the fibers, resulting in that a considerable bonding strength 
is obtained. However, it is preferred that the non-woven fabric and the crossed fabric have a certain degree 
of coarseness so as to permit the molten backing composition and sealer composition to permeate there- 
through. By so doing, the backing and sealer compositions are bonded with the non-woven fabric and the 
crossed fabric to a satisfactory extent and there will be obtained a bonding strength high enough to cause no 
problem in practical use. 

Since the backing composition(s) and the sealer composition used in the present invention are based on 
an amorphous polyolef in, they are low in melt viscosity and hence can easily permeate the non-woven fabric 
and crossed fabric; that is, they are desirable compositions for lamination with those fabrics. 

The carpet cloth (a carpet base) is not specially limited. As examples there are mentioned tufted carpet, 
woven carpet, knitted carpet needle punch carpet, needle felt carpet felt and non-woven type like carpets. 
Particularly, tufted carpet base is usually preferred from the standpoint that it can easily attain the effect of 
the present invention. 

As long as the backing layer (A), non-woven fabric layer, backing layer (B), crossed fabric layer and carpet 
cloth having the sealer layer (C) are laminated to one another successively in this order, a suitable another 
layer may be provided between adjacent such layers or on the upper surface of the backing layer (A) or on 
t he lower surface of the carpet cloth. For example, anot her layer or plural other layers of the non-woven fabric 
orthe crossed fabric may be further used in lamination, or an adhesive layer may be inserted between adjacent 
layers for improving the inter-layer strength. Further, a protective film may be stuck on the upper surface of 
the backing layer (A) or on the lower surface of the carpet cloth. 

Some manufacturing methods for the carpet tile of the present invention will be described below. 

According to one method (l) f first for the sealer layer (C), an amorphous polyolef in, a crystalline polyolef in, 
a tackifier resin and a filler which preferably contains magnesium hydroxide are melted and mixed in a heat- 
melting vessel and then applied onto a carpet cloth (a carpet base). In this way there is obtained a carpet cloth 
having a sealer layer. 

Next for constituting the backing layer (A), an amorphous a -olefin, a crystalline polyolef in, a tackifier res- 
in, a wax and a filler containing magnesium hydroxide are melted and mixed in a melting vessel held at a tem- 
perature of, say, 200 °C . When the composition which constitutes the backing layer (B) is different from that 
of the backing layer <A), it is also melted and mixed in the same manner, provided this is not needed if the 
same composition is used. 

Then, onto an easily re leasable substrate, e.g. belt of glass woven fabric coated with Teflon, which is mov- 
ing at a predetermined speed, 0 there is applied the composition as the backing layer (A) at a thickness of 
0.5 to 5.0 mm, preferably 1 .0 to 2.0 mm, ® a glass or polyester non-woven fabric is laminated thereon, ® the 
composition as the backing layer (B) is applied at a thickness of 0.1 to 5.0 mm, preferably 0.5 to 2.0 mm, ® 
a glass or polyester crossed fabric is laminated thereon, ® the carpet cloth having the sealer layer (C) is lam- 
inated thereto, © these laminate constituents are compressed into an integral body, using rolls if necessary, 
followed by cooling, and © lastly the laminate as an integral body is cut into a predetermined shape, for ex- 
ample a square 500 mm in one side, whereby there is obtained a tile carpet as a final product. 

According to another method (II), compositions for the backing layers (A), (B) and sealer layer (C) are pre- 
pared by heat-melting and mixing the respective components. 

Then, (J) the composition of the sealer layer (C) is applied in a melted state onto a carpet cloth placed on 
a moving belt <2> a glass or polyester crossed fabric is lamintate thereon, ® the composition for the backing 
layer (B) is applied at a thickness of 0.1 to 5.0 mm. preferably 0.5 to 2.0 mm. ® a glass or polyester non-woven 
fabric is laminated thereon, ® the composition for the backing layer (A) is applied at a thickness of 0.5 to 5.0 
mm, preferably 1.0 to 2.0 mm, ® these laminate constituents are compressed into an integral body using rolls, 
follwed by cooling, and © lastly the laminate as an integral body is cut into a predetermined shape, for example 
a square 500 mm in one side, whereby there is obtained a tile carpet as a final product 
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Of the above two methods, in the first method (I), as mentioned above, a melted backing composition is 
applied onto an easily releasable substrate, then a non-woven fabric, etc. are laminated thereto, and lastly a 
carpet cloth Is laminated to the so-laminated constituents. According to this method, since the carpet cloth is 

5 applied lastly, heat deterioration is minimized not only in the carpet cloth but also in the backing compositions 
applied in a method state. This is because just after the last lamination of the carpet cloth the resulting laminate 
sheet is Immediately moved to a cooling zone and cooled therein. On the other hand, In the foregoing method 
(II), since a carpet cloth is first placed on a belt, the residence time in the heating zone is long and hence heat 
deterioration is apt to occur. The heat deterioration also influences the dimensional stability of the resulting 

10 tile carpet as product and the tile carpet which has undergone heat history is apt to deteriorate in its dimen- 
sional stability. 

The carpet cloth also has a heat insulating property, so if the carpet cloth is first placed on the belt and 
a melted backing composition is laminated thereon, the transfer of heat from the melted backing composition 
to the belt with which it is in contact through the carpet cloth, is difficult to occur, and the cooling must rely on 
is a mere dissipation of heat Into the air. Thus, the cooling Is difficult, and this inevitably leads to heat deterioration 
of the backing composition. 

Preferably, therefore, the foregoing method (I) is adopted in the present invention. 

The carpet tile of the present invention has a slight backward warp so that it easily comes into close contact 
with the floor surface. This shape is desirable in practical use. 
20 Such shape means that a slight warp is recognized in the backward direction of the carpet tile when one 

picks up one side of the carpet, then allows it to hang down and observes the state of warp of the carpet from 
above. Due to such warp, when the carpet is placed on a flat floor surface, at least the corner and peripheral 
portions thereof come fully into close contact with the floor surface by its own weight even without application 
of any special load thereto. 

25 When the carpet tiles according to the present invention are laid in a tile form on a floor surface, a gap is 

not formed between adjacent tiles because they do not undergo changes even with the lapse of time and are 
superior in dimensional stability. 

Besides, they come into close contact with the floor surface because of having a slight warp backward. 
Further, the amount of fume and that of harmful gases evolved during combustion of the carpet tile are 
30 small and thus the carpet tile of the invention is superior in the sealing effect 

[ Examples] 

The present invention will be described below in more detail with reference to the accompanying drawing. 
35 In each of the following Examples and Comparative Examples there was used the same composition for 

both backing layers (A) and <B), provided the composition for the backing layer (A) and that for the backing 
layer (B), which are the same composition, are designated compositions A and B, respectively, for conve- 
nience' sake. 

As the carpet tile manufacturing method there was adopted the foregoing method (I). More specifically, 
40 with reference to Fig. 1, an endless belt 3 made of a glass non-woven fabric and coated with Teflon is allowed 
to travel, in its rotating process, successively in a closely contacted state on both a heating plate 15 located 
on an upstream side and a cooling plate 14 located downstream in a slightly spaced relation to the heating 
plate. Since the belt 3 is in close contact with the heating plate 15 and the cooling plate 14, there are constituted 
heating and cooling zones, whereby the belt is heated and cooled. 
45 Above the belt 3 are disposed two knife coaters 1 0a and 1 0b spaced a predetermined distance from each 

other in a discharge section of the heating plate 15, and laminating rolls 13a and 13b are disposed respectively 
between both knife coaters 10a and 10b and between both plates 15 and 14. 

Composition (A)(11a) of a tabulated formulation for the backing layer (A), which composition is in a heat- 
melted and mixed state, is applied onto the belt 3 from the knife coater 10a through a doctor knife 12a con tin- 
so uously at a predetermined thickness. Then, before cooling this composition, a glass or polyester non-woven 
fabric 16 shown in table below is laminated onto the thus-coated surface continuously through the laminating 
roll 13a. Onto the thus-laminated glass or polyester non-woven fabric 16 is applied a melt-mixed composition 
(B) [ same as the above composition (A)] for the backing layer (B) continuously from the knife coater 10b 
through a doctor knife 12b at a predetermined thickness. 
55 Further, a glass or polyester crossed fabric 17 shown in table below and a tufted carpet cloth 1 having a 

sealer layer (C) (not shown) which w3l be described later are brought into pressure contact with the coated 
surface of the composition (B) (11b) integrally in a lapped form through the laminating roll 13b so that the 
crossed fabric 1 7 underlies the carpet cloth 1 . The glass or polyester non-woven fabrics 16 and crossed fabrics 
17, and the tufted carpet cloth 1 are fed in synchronism with the belt 3. 
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The resulting carpet tile as an integral laminate is then cooled rapidly in the cooling zone formed by the 
cooling plate 14, then, though not shown, it is separated from the belt 3 and cut into a 500 mm square shape 
to afford a carpet tile as product 
5 Since the backing operation is performed in the heating zone constituted by the heating plate 15, even 

when plural backing operations are performed and therefore a longer time is required in the backing process, 
the compositions which have been applied in a melted state are not cooled, with the result that a satisfactory 
bonding strength is. ensured between adjacent layers. 

Further, since the carpet tile as an integral laminate is cooled rapidly in the cooling zone, it will scarcely 
10 undergo heat deterioration and coupled with the pluraWayer lamination of the non-woven fabric and crossed 
fabric, there can be obtained a carpet tile superior in dimensional stability. 

The tufted carpet cloth having the sealer layer (C) has been prepared in the following manner. 
A composition for the sealer layer (C), comprising 28 wt% of an amorphous ethylene-propylene copolymer, 
viscosity at 190°C : 8,500 cP, softening point: 141 °C (as determined by a ring and ball method), sold by UBE 
15 Rexin Co., Ltd. under the trade name of APAO RT2385 1.9 wt% of acrystalline polypropylene (MFR 40), 10 
wt% of a hydrogenated resin (Arcon 100M, a trade name of Arakawa Kagaku Co.), 10 wt% of magnesium hy- 
droxide, 50 wt% of calcium carbonate and 0.1 wt% of a lubricant (stearic acid) was placed into an electrically 
heated vessel of a coating apparatus and melted. While the temperature was held at 175°C , the resulting melt 
was applied to the back of a tufted carpet cloth made of nylon, in an amount of 1 ,000 g/m 2 , to afford a carpet 
20 cloth having a sealer layer. 
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Table 1 


NO. 

Example 1 

Example 2 

[ Composition (A)(B)J 



Amorphous polyolefin 

APAO RT21 15 

APAO RT2385 


% 

22 

U3 

Crystalline polyolefin 

PP 

PP 


% 

1 -9 

3 

Wax 


Paraffin wax 
1 U5 

Micro-crystal 1 in< 
wax 1U5 


% 

6 

3 

Filler 


Magnesium 
hydroxide 

Magnesium 
hydroxide 


% 

10 

20 

Filler 


Calcium 
carbonate 

Calcium 
carbonate 


% 

60 

30 

Others 

% 

Stearic acid 
0. 1 


[ Laminating Sequence] 



Composition (A) 

mm 

2,0 

1 .5 

Non-woven fabric 
Kind 
Weight 

g/trf 

Glass 
35 

Class 
U5 

Composition (B) 

mm 

2.0 

1 .0 

Crossed Fabric 
Kind 
Weight 

6/ if 

Polyester 
100 

Glass 
85 

Carpet cloth 
with sealer 


Tufted carpet 

Tufted carpet 


To be cont ' d 
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Table 1 (cont'd ) 


No. 

Pyamnl e> 

IJ u III U i. C 

i 
i 

Example 2 


Normal Warp 

Slieht hark 

warp 

Slight back 

warp 

Heat Deformation % 

Longitudinal 
La ter al 

o.ou 

u . uo 


0.01 
0.03 


neat Warp 

Slight back 

warp 

Slight back 

warp 

Low-temperature 
Deformation % 

Longitudinal 
Lateral 

0.07 
0.08 


0.05 
0.07 


Low-temperature Warp 

Slight back 

warp 

Slight back 

warp 

Water Deformation % 

Longitudinal 
Lateral 

0.05 
0.07 


0.02 
0.05 


Water Warp 

Slight back 

warp 

Slight back 

warp 

Amount of Fume 

136 


157 


Pile wear strength % 

0.02 


0.01 


Pile extraction 






kgf/2 pc. 


a. 3 


ii.6 


APAO RT2 1 1 5 


APAO RT2385 


PP 

Heat : 
Deformation 

Low-temp . : 

Deformation 
Water ; 

De f ormat i on 
Amount of Fume: 
Pile wear : 

strength 
Pile extraction 
streng th 


amporphous polypropylene, viscosity 1,500 
cP at 190*C , softening point 1521c (ring 
and ball method) 

amorphous ethylene-propylene copolymer, 
viscosity 8,500 cP at 190'C , softening 
point 1Urc s 
crystalline polyproDy lene , MFR U0 
dimensional change after heating at 60"C for 
2 hours and after standing I hour or more 


at room temperature (20*C 
dimensional change after 
for 2 hours 

dimensional change after 
and after drying at 20*C 
ASTM £662 

J IS L1021, Taber abrader 
revolution 10,000 
: JIS L1021 


) 

cool : 


ng at -10'C 


immersion in water 
for 2H hours 

truck wheel Mo . H38 , 
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Table 2 


NO. 

Example 3 

Example to 

C Composition (A)(B)] 



Amorphous polyolefin 

APAO RT2730 

APAO RT2280 

% 

27 

36. 

Crystalline polyolefin 

PP 

PP 


Wax 


Filler 


Filler 


Others 


1 .9 

Paraffin wax 
1U5 


Magnesium 
hydroxide 

10 


Calcium 
carbonate 

55 

Stearic acid 
0 . 1 


Micro-crystal line 
wax 1U5 

1 0 

Magnesium 
hydroxide 

15 


Calcium 
carbonate 

35 


C Laminating Sequence] 


Carpet cloth with 
seal er 

Crossed fabric 
Kind 
Weight 


Composition (A) 

Non-woven fabric 
Kind 
Weight 

Composition (B) 


mm 
mm 


Tufted carpet 


Polyester 
1 10 

1 .5 


Glass 
50 

1 .5 


Tufted carpet 


Glass 
65 


1 .2 


Glass 

no 

1 .0 


To be cont ' d 
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Table 2 (cont'd) 


No . 


Normal Warp 

Heat Deformation % 

Longitudinal 
Lateral 

Heat Warp 

Low- temperature 
Deformation % 

Longitudinal 
Lateral 

Lew-temperature Warp 

Water Deformation % 

Longitudinal 
Lateral 

Water Warp 

Amount of Fume 

Pile wear strength % 

Pile extraction 
strength kgf/2 pc . 


Example 3 


Example tt 


Slight back warp Slight back warp 


0.03 
0.06 


0.02 

o.oa 


Slight back warp Slight back warn 


0.06 
0.08 


0.0*1 

0.06 


Slight back warp Slight back warp 


o.on 

0.06 

SI igh t back warp 
I 20 
0.02 

3.8 


0.03 
0.05 

Slight back warp 
157 
0.01 


APAO RT2730 


APAO RT2280 


PP : 
Heat : 
Deformation 

Low-temp. : 

Deformation 
Water : 

Deformation 
Amount of Fume: 
Pile wear : 

strength 
Pile extraction 
strength 


amporphous ethylene-propylene copolymer f 
viscosity 3,000 cP at )90V , softening 
point lior 

amorphous e thy 1 ene -propylene copolymer, 
viscosity 8,000 cP at l90*c , softening 
point lit6"C 

crystalline polypropylene, MFR U0 
dimensional change after heating at 60"C for 
2 hours and after standing 1 hour or more 
at room temperature (20*C ) 
dimensional change after cooling at -10"C 
far 2 hours 

dimensional change after immersion in water 
and after drying at 20r for 2H hours 
ASTM E662 

JIS L1021, Taber abrader r truck wheel No.H38 
revolution 1 0 , 000 
: JIS L1021 
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Table 3 


NO. 

Cora. Ex . 1 

Com . Ex . 2 

[ Composition (A)(B)) 



Amorphous polyolef in 

APAO RT21 15 

APAO RT2385 


% 

22 

13 

Crystalline polyolefin 

PP 

PP 


% 

1 .9 

3 

Wax 

% 

Paraffin wax 
1 U5 

6 

Micro- crys tall in 
wax Mx 5 
3 

Filler 

% 

Calc ium 
carbonate 
70 

Calcium 
carbonate 
50 

Others 

% 

Stearic acid 
0. 1 


C Laminating Sequence] 



Composition (A) 

mm 

2.0 

1 .5 

Fabric 

Kind 
Weight 


Glass non-woven 
fabric 
35 

Glass crossed 
fabric 

Composition (B) 

mm 

2.0 

1 .0 

Carpet cloth without 

Tufted carpet 

Tufted carpet 


sealer 


To be cont ' d 
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Table 3 (cont'd) 


No . 

Example 

1 

Example 2 


Normal Warp 

oiignt Dack 

warp 

Slight back 

warp 

Host" nofnr^mQ t-i /-\ t-i ctf 

nca o uci orinaLion % 

Longitudinal 
La t e ra 1 

0. OU 
0.18 


0.17 
0.13 


Heat Warp 

Slight back 

warp 

Slight back 

warp 

Low- temperature 
Deformation % 

Longitudinal 
Lateral 

0.08 
0.26 


0.21 
0.19 


Low- temperature Warp 

Front warp 


Slight back 

warp 

Water Deformation % 

Longitudinal 
Latera 1 

0.07 
0.12 


0.12 
0.16 


Water Warp 

Front warp 


Slight back 

warp 

Amount of Fume 

375 


151 


Pile wear strength % 

0.U2 


0.39 


Pile extraction 
strength kgf/2 pc. 

0.8U 


0.92 



APAO RT2115 : amporphous polyprooy lene , viscosity 1,500 

cP at 190*C , softening point 152"C (ring 

and ball method) 
APAO RT2385 : amorphous etny lene-oropylene copolymer, 

viscosity 8,500 cP at 19CC , softening 

ooint mi-c 


Claims 

1. A carpet tile having a structure in which a backing layer (A) of a composition comprising an amorphous 
polyolefin and a filler containing magnesium hydroxide; a glass or polyester non-woven fabric; a backing 
layer (B) of a composition comprising an amorphous polyolefin and a filler containing magnesium hydrox- 
ide; a glass or polyester crossed fabric; and carpet cloth having a sealer layer (C) of a composition com- 
prising an amorphous polyolefin and a filler are laminated to one another sucessrvely in this order. 

2. A carpet tile as set forth in Claim 1 , wherein the composition constituting the backing layer (A) and the 
composition constituting the backing layer (B) are the same or different and each comprise the following 
components: 
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10 


amorphous polyolef in 

13-8B% 

crystalline polyolefin 

1-10% 

tacktf ier resin 

1-30% 

wax 

0-30% 

filler containing magnesium hydroxide 

10-85% 


3. A carpet tile as set forth in Claim 1, or Claim 2 wherein the composition constituting the sealer layer (C) 


20 


amorphous polyolefin 

13-88% 

crystalline polyolefin 

1-10% 

tacktf ier resin 

1-30% 

filler 

10-85% 


55 


4. A carpet tile as set forth in any one of Claims 1 to 3, wherein the thickness ratio of the backing layers (A) 
and (B) is in the range from 9:1 to 1:9. 

5. A carpet tile as set forth in any one of Claims 1 to 4, wherein the glass non- woven fabric, the polyester 
non-woven fabric, the glass crossed fabric and the polyester crossed fabric are used in weights of 15 to 
60 g/m 2 , 20 to 100 g/m 2 , 30 to 150 g/m 2 and 10 to 120 g/m 2 , respectively. 

6. A carpet tile as set forth in any one of Claims 1 to 5, wherein the filler contains 1% to 50% of magnesium 
hydroxide. 

7. A carpet tile as set forth in any one of Claims 1 to 6, wherein the amorphous polyolef ins are each a honv 
o polymer of propylene or butene or a copolymer of propylene and an a -olefin and exhibit, in the backing 
layers (A) and (B), a melt viscosity (190°C ) of 1,000 to 30,000 cP t a number average molecular weight 
(GPC method) of 2,000 to 20,000. a softening point (R & B method) of 100 °C to 165°C , a penetration 
of 10 to 45 dmm and a low-temperature flexing resistance (10 mm$ ) of -10°C to -35°C t or in the sealer 
layer (C), exhibit a melt viscosity (1 90 °C ) of 300 to 6 t 000 cP, a number average molecular weight (GPC 
method) of 1,000 to 10,000, a softening point (R & B method) of 100 to 170°C , a penetration of B to 40 
dmm and a low-temperature flexing resistance (10 mm + ) of -5° to -30°C . 

8. A carpet tfle as set forth in any one of Claims 1 to 7, wherein the carpet cloth is a tufted carpet. 

9. A method for producing a carpet tile, which method comprises laminating onto an easily releasable sub- 
strate a backing layer (A) of a composition comprising an amorphous polyolefin and a f flier containing mag- 
nesium hydroxide; a glass or polyester non-woven fabric; a backing layer (B) of a composition comprising 
an amorphous polyolef in and a filer containing magnesium hydroxide; a glass or polyester crossed fabric; 
and a carpet cloth having a sealer layer (C) of a composition comprising an amorphous polyolefin and a 
filler and pre-applied and -impregnated to the carpet cloth, successively in this order to afford a laminate 
as an integral body, thereafter cooling the laminate and subsequently separating it from the easily releas- 
able substrate. 

10. A method for producing a carpet tile, which method comprises laminating onto a carpet cloth a sealer layer 
(C) of a composition comprising an amorphous polyolefin and a filler a glass or polyester crossed fabric; 
a backing layer B) of a composition comprising an amorphous polyolefin and a filler containing magnesium 
hydroxide; a glass or polyester non-woven fabric; and a backing layer (A) of a composition comprising an 
amorphous polyolefin and a filler containing magnesium hydroxide, successively in this order to afford a 
laminate as an integral body, and then cooling the laminate. 


11. A carpet tile having a structure in which a backing layer (A) of a composition comprising an amorphous 
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polyolef in. a crystalline polyolef in and a filler containing magnesium hydroxide; a glass or polyester non- 
woven fabnc; a backing layer (B) of a composition comprising an amorphous polyolef in, a crystalline poly- 
lef in and a filler containing magnesium hydroxide; and carpet cloth having a sealer layer (C) of a compo- 
sition comprising an amorphous poiyolefin and a filler are lamintaed to one another successively in this 
order. 

12. A method for producing a carpet tile, which method comprises laminating onto an easily releasable sub- 
strate a backing layer (A) of a composition comprising an amorphous poiyolefin, crystalline poiyolefin and 
a filler containing magnesium hydroxide; a glass or polyester non-woven fabric; a backing layer (B) of a 
composition comprising an amorphous poiyolefin, crystalline poiyolefin and a f filer containing magnesium 
hydroxide; a glass or polyester crossed fabric; and a carpet cloth having a sealer layer (C) of a composition 
comrpsing an amorphous poiyolefin and a filler and pre-applied and -impregnated to the carpet cloth, suc- 
cessively in this order to afford a laminate as an integral body, thereafter cooling the laminate and' sub- 
sequently separating it from the easily releasable substrate. 
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